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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a low 
foamed ethylene polymer resin sheet 
thermoformed object having proper flexibility 
and capable of being subjected to deep drawing 
sharp in draw shape while keeping a foamed 
state good by using an ethylene polymer resin 
having specific foaming magnification. 
SOLUTION: A foaming agent is compounded 
with an ethylene polymer resin and the 
resulting compound is melted and kneaded 
under such a temp, condition that the temp, of 
the resin is 170-240° C in a usual kneading 
extruder and extruded from the slit of a die to 
produce a low foamed ethylene polymer resin 



with foaming magnification of 1.01-3 times and a thickness of 0.1-5mm. In a sheet 
thermoformed object recessed parts 2a or protruding parts 2b are formed to the low 
foamed sheet. Concretely, a molded object such as an ampule case 1 wherein 
recessed parts 2a coinciding with an ampule shape are formed to the low foamed 
ethylene polymer resin sheet 2 or recessed parts 2a coinciding with a can shape are 
formed to a laminated sheet wherein a high foamed polyethylene resin sheet is 
laminated to the rear surface of the sheet layer 2 is obtained. 



[Claim(s)] 

[Claim 1] The sheet thermoforming object which consists of ethylene polymer resin 
and is characterized by being 1.01 to 3 times the expansion ratio of this. 
[Claim 2] The sheet thermoforming object according to claim 1 whose ethylene 
polymer resin is what shows melt tensions [ 2~20g ] physical properties for the melt 
flow rate of 0.1-1 Og / 10 minutes. 

[Claim 3] The sheet thermoforming object according to claim 1 whose ethylene 
polymer resin is what shows the physical properties of Q value 2-9. 
[Claim 4] the line of the low consistency ethylene homopolymer with which ethylene 
polymer resin was manufactured by the high pressure process, an 




CLAIMS 



ethylene-vinylacetate copolymer and the high density ethylene homopolymer 
manufactured by the inside low voltage method, ethylene, and other alpha olefins 
the sheet thermoforming object according to claim 1 which was chosen from 
copolymers and which is a kind at least. 

[Claim 5] The sheet thermoforming object according to claim 1 whose average 
dimension of a foaming eel is 0.05-0.5mm. 

[Claim 6] The sheet thermoforming object according to claim 1 with which 
deep-drawing shaping with a depth of 30mm or more is given to some Plastic solids 
[ at least ]. 

[Claim 7] The sheet thermoforming object according to claim 1 whose Plastic solid is a 
layered product of a low foaming ethylene polymer resin layer and other base material 
layers. 

[Claim 8] The manufacture approach of the sheet thermoforming object characterized 
by extruding the ethylene polymer resin containing a foaming agent, and carrying out 
the laminating of the foaming sheet it is 1.01 to 3 times whose expansion ratio of this, 
and nothing and this foaming sheet to other base material layers, or carrying out 
thermoforming, without carrying out a laminating. 

[Claim 9] The manufacture approach of a sheet thermoforming object according to 
claim 8 that ethylene polymer resin is what shows melt tensions [ 2-20g ] physical 
properties for the melt flow rate of 0.1-1 Og / 10 minutes. 

[Claim 10] The manufacture approach of a sheet thermoforming object according to 
claim 8 that ethylene polymer resin is what shows the physical properties of Q value 
2-9. 

[Claim 11] the line of the low consistency ethylene homopolymer with which ethylene 
polymer resin was manufactured by the high pressure process, an 
ethylene-vinylacetate copolymer and the high density ethylene homopolymer 
manufactured by the inside low voltage method, ethylene, and other alpha olefins — 
the manufacture approach of the sheet thermoforming object according to claim 8 
which was chosen from copolymers and which is a kind at least. 
[Claim 12] The manufacture approach of a sheet thermoforming object according to 
claim 8 that a foaming sheet is 0.1 -5mm in thickness. 

[Claim 13] The manufacture approach of a sheet thermoforming object according to 
claim 8 that the average dimension of a foaming eel is 0.05-0.5mm. 
[Claim 14] The manufacture approach of a sheet thermoforming object according to 
claim 8 that thermoforming is shaping which gives deep-drawing shaping with a depth 
of 30mm or more to some foaming sheets [ at least ]. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention has moderate flexibility and relates to the sheet 
thermoforming object by which deep-drawing shaping was carried out, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] Various Plastic solids, such as a container manufactured 
in a thermoplastics sheet by thermoforming methods, such as a vacuum forming, 
pressure forming, a vacuum and pressure forming, and die pressing shaping, an inner 
case (GESU), a tray, and an underlay, are widely used from the comparatively cheap 
thing. However, there was a problem referred to as wanting to improve more if for it to 
be hard, for rigidity to be too large to use it in these Plastic solids, it to be divided and 
it to be easy to be injured, the feel when touching. 

[0003] In the case of the sheet which specifically formed the crevice corresponding to 
the configuration of goods For example, in if it is easy to attach a blemish to the 
product which it is too hard and is contained in IC receipt case or the case for 
metal-can receipt if it faces using it in since it being easy to slide, if it being easy to 
drop glassware etc. on cases for glassware receipt, such as ampul, cosmetics, and 
wine, the putt that touch the body, and it is too hard or easy to be injured [ in a face or 
a finger ] in the part broken the field for toys — etc. — there was a problem of **. 
Therefore, the present condition is that the paper sheet which carried out the 
laminating of the velvet cloth, the resin sheet of high foaming [ **** / considering as 
the cloth product into which cotton was put ]. etc. are using it in the case of the 
above-mentioned example. 

[0004] However, it is hard to take out a high-class feeling with paper, and there is a 
problem referred to as that a production process becomes complicated and serves as 
cost quantity with a cloth product. With the resin sheet of high foaming, for example 
moreover, in the case of form polystyrene It is inferior to recoverability when the 
quality of the material is too hard and deforms, it is difficult to hold an early 
configuration, or there is a problem referred to as unsuitable for sheet thermoforming, 
and in being polypropylene foam There is a problem referred to as that deep-drawing 
sheet thermoforming uniform except that the quality of the material is too hard, and 
good is not made, when it is foaming polyurethane, size enlargement cannot be carried 



out to a clear configuration, but there is a problem referred to as being unable to store 

the product to contain exactly. 

[0005] 

[Problem(s) to be Solved by the Invention] Then, although polyethylene foam is also 
considered as a resin sheet material of high foaming If a foaming eel tends to be torn, 
it is going to fabricate deep-drawing shaping and a diaphragm configuration vividly and 
it fabricates acutely in case thermoforming is performed even if it carries out sheet 
thermoforming, only using polyethylene foam Since a foaming eel will be torn if foam is 
extended strongly locally, shaping of a deep-drawing Plastic solid with a clear 
diaphragm configuration or a complicated diaphragm configuration cannot be 
performed as a matter of fact, and there is a problem referred to as that a good 
Plastic solid is not acquired. Therefore, this invention aims at offering the 
thermoforming object and its manufacture approach of the low foaming ethylene 
polymer resin sheet which can perform deep-drawing shaping with a clear diaphragm 
configuration while the foaming condition had been maintained good while it has 
moderate flexibility. 
[0006] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly in 
view of the above-mentioned trouble, by using the low foaming ethylene polymer resin 
sheet of description [ **** ], and carrying out thermoforming of this, this invention 
persons acquire knowledge that the above-mentioned purpose can be attained, and 
come to complete this invention. That is, the sheet thermoforming object of this 
invention consists of ethylene polymer resin, and is characterized by being 1.01 to 3 
times the expansion ratio of this. Moreover, the manufacture approach of the sheet 
thermoforming object another invention of this invention is characterized by extruding 
the ethylene polymer resin containing a foaming agent, and carrying out the laminating 
of the foaming sheet it is 1.01 to 3 times whose expansion ratio of this, and nothing 
and this foaming sheet to other base material layers, or carrying out thermoforming, 
without carrying out a laminating. 
[0007] 

[Embodiment of the Invention] 

[I] Raw material (1) Ethylene polymer resin (a) Seed As ethylene polymer resin which 
constitutes the sheet thermoforming object of kind this invention, the homopolymer of 
ethylene or ethylene can be made into main constituents, and a copolymer with this, 
other alpha olefins, and/or other partial saturation monomers can be mentioned. As 
the above-mentioned alpha olefin, the alpha olefin of 3-8 can be mentioned preferably 



about three to 12 carbon number of a propylene, butene-1, 3-methyl pentene -1, 
4-methyI pentene -1, a hexene -1 f and octene-1 grade, for example. Moreover, as a 
partial saturation monomer besides the above, vinylsilane, such as partial saturation 
aromatic series monomer; vinyltrimetoxysilane, such as vinyl ester; styrene, such as 
unsaturated carboxylic acid, such as an acrylic acid, a methacrylic acid, a methyl 
acrylate, a methyl methacrylate, and a maleic anhydride, or derivative; vinyl acetate of 
those, and butanoic acid vinyl, methyl styrene, and a divinylbenzene, and 
gamma-methacryloxypropyltrimethoxysiiane, etc. can be mentioned, for example. 
[0008] the line of the ethylene which uses as a principal component also in these the 
high density ethylene homopolymer manufactured by the low voltage method in 
copolymer; with the ethylene which uses as a principal component the low 
consistency ethylene homopolymer with which desirable ethylene polymer resin is 
manufactured by the high pressure process, and ethylene, vinyl acetate and an acrylic 
acid, acrylate, a methacrylic acid, methacrylate, etc., and ethylene from foaming 
nature or vacuum-forming nature, and other alpha olefins of a propylene, butene-1, a 
hexene -1, and octene-1 grade — a copolymer etc. be mentioned, these copolymers 
— duality — you may be a 3 yuan [ not only a copolymer but ] or more copolymer, the 
line of the low consistency ethylene homopolymer (LDPE) with which especially 
desirable ethylene polymer resin is manufactured by the high pressure process also in 
these, an ethylene-vinylacetate copolymer (EVA), the high density ethylene 
homopolymer (HDPE) manufactured by the inside low voltage method, ethylene, and 
other alpha olefins — it is a copolymer (L-LDPE). Although the range which is the 
most components is sufficient as ethylene unless the effectiveness of this invention is 
spoiled remarkably, as for the content in the inside of the ethylene polymer resin of 
the alpha olefin in the above-mentioned ethylene polymer resin, and/or other partial 
saturation monomers, especially generally, it is desirable that it is 15 or less % of the 
weight 30 or less % of the weight. 

[0009] (b) object the physical properties of the sex above-mentioned ethylene 
polymer resin — MFR (melt flow rate) — general — 0.1 -10g/ — it is still more 
preferably desirable especially 0.2-8g / that 2~20g (melt tension) of 3-1 6g of MT is 
generally 4-1 2g especially preferably still more preferably for 0.3-6g / 10 minutes for 
10 minutes for 10 minutes, furthermore, ethylene polymer resin — Q value (molecular 
weight distribution) — general — 2-9 — it is still more preferably desirable 3-8, and 
that it is 4-7 especially preferably. When the value of Above MFR is too low, there is 
an inclination for the surface gloss of foam to worsen, and on the other hand, when 
too high, there is an inclination for a mechanical strength to worsen. Moreover, when 



the value of MT is too low, there is an inclination it to become difficult to obtain the 
foam of a high scale factor, and on the other hand, when too high, there is an 
inclination for a foaming eel to become rude. When the value of Q value is too low, 
there is an inclination for vacuum-forming nature to fall, and on the other hand, when 
too high, there is an inclination for the impact strength of foam to worsen. 
[0010] (2) Although it does not matter even if it is physical foaming agents, such as 
butane, a pentane, a hexane, and a butanol, even if it is chemistry foaming agents, 
such as an AZOJI carvone amide, a bicarbonate-od-soda citric acid, and bicarbonate 
od soda, for example, although various things can be used as a foaming agent foaming 
agent if used for low foaming, those who use the above-mentioned chemistry foaming 
agent are desirable at the point that the capacity of optimum dose can be generated 
in low foaming. These foaming agents can also be used together and used. Especially 
the thing for which an AZOJI carvone amide is used also in these foaming agents is 
desirable. Generally the amount of the foaming agent used is especially blended at 
0.02 - 0.07% of the weight of a rate preferably 0.02 to 0.1% of the weight 0.01 to 0.2% of 
the weight. 

[0011] (3) Other compounding agents (arbitration component) 

Into the ethylene polymer resin which constitutes the sheet thermoforming object of 
this invention, other arbitration components can be blended in the range which does 
not spoil the effectiveness of this invention remarkably in addition to the 
above-mentioned foaming agent, the purpose of adjustments as this arbitration 
component, such as physical properties and an appearance, — it is — an elastomer 
component and other resinous principles — or An antioxidant, a thermostabilizer, light 
stabilizer, a coloring agent, an antistatic agent, an antimicrobial agent, an antifungal 
agent, A rusr-proofer, a cellular regulator (foaming accelerator), a foaming agent 
decomposition temperature regulator, a neutralizer, Various additive components, 
such as an electric conduction grant agent, a dispersant, molecular-weight regulators 
(radical generating agent etc.), a cross linking agent, a bridge formation assistant, a 
nucleating agent, a bulking agent, lubricant, a flame retarder, a fire-resistant assistant, 
processing aid, a heavy-metal deactivator, a plasticizer, a fluorescent brightener, a 
release agent, a softener, and a gloss grant agent, etc. can be mentioned. 
[0012] [II] Although various approaches are employable in order to manufacture the 
sheet thermoforming object of manufacture this invention of a sheet thermoforming 
object After blending the above-mentioned foaming agent with the above-mentioned 
ethylene polymer resin, carrying out melting kneading, extruding this generally and 
manufacturing a low foaming ethylene polymer resin sheet (foaming sheet). It is 



desirable by carrying out thermoforming, such as a vacuum forming, pressure forming, 
a vacuum and pressure forming, and die pressing shaping, for this to manufacture the 
sheet thermoforming object of various configurations. 

[0013] (1) Manufacture of a low foaming ethylene polymer resin sheet (foaming sheet) 
(a) The above-mentioned foaming agent is blended with process condition ethylene 
polymer resin. These with the usual kneading extruder, for example, a 1 shaft extruder, 
a twin screw extruder, etc. Generally resin temperature 170-240 degrees C by 
carrying out melting kneading under 1 80-230-degree C temperature conditions 
preferably, and extruding from the slit of a die It can be made to be able to foam 1.3 to 
1.8 times preferably, and, generally thickness can manufacture a 0.2-3mm low foaming 
ethylene polymer resin sheet (foaming sheet) one 1.01 to 3 times the expansion ratio 
of this preferably 0.1-5mm especially 1.1 to twice. This sheet is obtained as a low 
foaming sheet non-constructing a bridge. If the above-mentioned expansion ratio is 
too low, while the thing inferior to flexibility is made, beautiful size enlargement may 
not be made in the following thermoforming process. On the other hand, if expansion 
ratio is too high, in the following thermoforming process, shaping will serve as a defect. 
Since the foaming sheet obtained here can be fabricated without ******ing while the 
foaming condition had been maintained good at the time of the after-mentioned 
thermoforming, it can fabricate a diaphragm configuration vividly and is desirable. 
Although many foaming eels arise in a foaming sheet with the above-mentioned 
shaping In the foaming sheet of this invention, this foaming eel is detailed, and they are 
uniform. Generally the average dimension of this foaming eel preferably 0.05-0.5mm 
0.1 -0.4mm, Since a diaphragm configuration can be vividly sent while the foaming eel 
was hard to be destroyed and the foaming condition had been maintained good, also 
when the after-mentioned thermoforming of what is within the limits of 0.15-0.3mm 
preferably especially was carried out, it is desirable. Such an average dimension of a 
foaming eel can be prepared by choosing suitably the class of foaming agent, its 
amount, and the conditions at the time of the combination. 
[0014] (b) product a layer — such a low foaming ethylene polymer resin sheet 
(foaming sheet) — this foaming sheet — although thermoforming can also be 
presented even if independent, thermoforming can also be presented as a layered 
product which carried out the laminating to other ingredient sheets (base material 
layer). By carrying out a laminating to such other ingredient sheets (base material 
layer), more beautiful, the thing by which a configuration and rigidity were improved, 
the Plastic solid excellent in the feel, etc. can be acquired. There is also an advantage 
that the drawdown at the time of carrying out the after-mentioned vacuum forming 



can be prevented by carrying out a laminating to textile fabrics or a nonwoven fabric 
especially. 

[0015] As an ingredient sheet (base material layer) besides the laminating base 
material above, for example Non-foamed resin sheets (an ethylene polymer, a 
propylene polymer, styrene polymer, etc.) and other foaming resin sheets, or an 
elastomer (ethylene propylene system copolymerization rubber and ethylene butene 
system copolymerization rubber — ) Styrene butadiene system copolymerization 
rubber, a styrene butadiene styrene block-copolymer hydrogenation object, Textile 
fabrics or nonwoven fabrics, such as sheets, such as a styrene isoprene styrene 
block-copolymer hydrogenation object and butadiene system rubber, or polyester 
fiber, and nylon fiber, a polypropylene fiber, etc. can be mentioned. Also in a base 
material layer besides these, it is desirable to use textile fabrics or nonwoven fabrics, 
such as a polyethylene quantity foaming sheet, polyester resin, and Nylon, etc. 
Moreover, a thermoforming object with each function can also be acquired by making 
the base material layer which carries out a laminating to an ethylene polymer resin 
foaming sheet and/or this contain various kinds of functional agents indicated in the 
above-mentioned arbitration component, for example, an antistatic agent, an 
antimicrobial agent, an antifungal agent, a rusr-proofer, an electric conduction grant 
agent, a flame retarder, a coloring agent, etc. 

[0016] (2) After a thermoforming above-mentioned low foaming ethylene polymer 
resin sheet (a foaming sheet) was in the condition which it was heated by various 
thermoforming methods, such as a vacuum-forming method show below, a 
pressure-forming method, a vacuum and a pressure-forming method, and the 
die-pressing fabricate method, and was softened, and it applies external force to this 
with means, such as a vacuum or pressurization, make it transform into it and carry 
out size enlargement to various configurations, the sheet thermoforming object of the 
purpose of this invention is acquire by cool. 

(a) After using either a female mold or a male and carrying out heating softening of the 
foaming sheet as a vacuum-forming method above-mentioned vacuum-forming 
method, it is the approach of carrying on a mold, making the gap of this sheet and a 
mold a vacuum, making stick a sheet on the surface of a mold, and cooling and 
fabricating. Specifically, it is employable in various kinds of shaping approaches that 
straight shaping, drape forming, plug-assist-forming, plug assist reverse draw shaping, 
air slip shaping, snapback shaping, reverse draw shaping, plug assist air slip shaping, 
free shaping, and match mold shaping, plug ring shaping, slip shaping, contact hot 
forming, etc. are well-known. 



(b) It is the approach of sticking to a mold the sheet which carried out heating 
softening by the compressed air instead of the above-mentioned vacuum forming 
using atmospheric pressure as the pressureH'orming method above-mentioned 
pressure forming by pressure, and fabricating it. 

(c) It is the approach of fabricating combining the above-mentioned vacuum forming 
and pressure forming as a vacuum, the pressure-forming method above-mentioned 
vacuum, and a pressure-forming method. 

(d) It is the approach of inserting the foaming sheet which carried out heating 
softening between up-and-down benches as a die pressing fabricating method 
above-mentioned die pressing fabricating method, and making press the approach of 
pushing and fabricating, or a foaming sheet with the mold heated as it was, and 
fabricating it in a mold. The above-mentioned thermoforming is performed by usual 
thermoforming equipment according to a conventional method. 

[0017] Also unexpectedly [ although it is difficult to perform deep-drawing shaping 
usually extracted even to a depth of 30mm or more so that a diaphragm configuration 
may come out vividly, maintaining a foaming condition good in thermoforming of a 
foaming sheet to general deep drawing ] in this invention, deep-drawing shaping can 
be carried out especially preferably 40mm or more preferably 30mm or more even at 
the depth of 50mmor more **. Mostly, the include angle of right-angle extent, and 
since it can bend and fabricate even to an inverse tapered shape extremely, this 
deep-drawing shaping can fabricate a diaphragm configuration for the wall surface by 
which deep drawing was carried out to this sheet surface vividly. At this time, that 
advanced deep-drawing shaping can be performed has a detailed foaming eel, and 
what is because deep-drawing shaping can be equally performed, without inclining 
toward an one direction while a foaming eel was not torn also when thermoforming 
was carried out but the good foaming condition had been maintained, since that 
dimension was uniform is presumed. Like this invention, it was unexpected by using 
the above-mentioned low foaming ethylene polymer resin sheet (foaming sheet) as a 
thermoforming ingredient that the above deep-drawing shaping was attained. In 
addition, this invention of it being applicable also to the Plastic solid which is not 
extracted in thermoforming is natural. 

[0018] (3) ** the thermoforming object by which thermoforming was carried out to 
****** various configurations is agreed for various applications — as judging 
thermoforming — although separated from a foaming sheet on board, generally it is 
carried out by the approach of piercing with a decision cutting edge. When minute 
amount addition of what is usually beforehand used as an antiblocking agent of 



polyolefine into said ethylene polymer resin raw material at this time is carried out, the 
cutting-edge detached building at the time of decision is good, and since punching 
nature becomes good, it is desirable. 

[0019] [III] Sheet thermoforming object (1) Form A **, thus the sheet thermoforming 
object of this invention acquired On the low foaming sheet with which expansion ratio 
consists of ethylene polymer resin (thickness is 0.1 -5mm preferably) which is 1.01 to 
3 times It is the thing (that by which deep-drawing shaping was carried out preferably 
at some Plastic solids [ at least ] even at a depth of 30mm or more) in which crevice 
2a and heights 2b were formed. Specifically The ampul case 1 which formed crevice 2a 
corresponding to the configuration of ampul in the low foaming ethylene polymer resin 
sheet 2 as shown in drawing 1 , On the laminating sheet 5 which carried out the 
laminating of the high polyethylene foam resin sheet (one 30 times the expansion ratio 
of this) 4 to the rear-face side of the low foaming ethylene polymer resin sheet layer 2 
as shown in drawing 2 the inner case 6 for can receipt in which crevice 2a 
corresponding to the configuration of a can was formed — or It considers as the 
Plastic solid of the inner case (GESU) 10 grade which formed crevice 2a 
corresponding to the configuration of wine bottle 9 grade in the laminating sheet 8 
which carried out the laminating of the polyester textile-fabrics layer 7 to the 
front-face side of the low foaming ethylene polymer resin sheet layer 2 as shown in 
drawing 3 . 

[0020] [IV] ** a way — in the thermoforming object of the low foaming ethylene 
polymer resin sheet of such this invention, since deep-drawing shaping of the big 
depth can be given, it can fabricate on the various thermoforming objects applied to 
various applications. An ampul case as shown in drawing 1 as an application of this 
thermoforming object, for example, Antistatic nature receipt cases, such as an inner 
case for can receipt, and IC as shown in drawing 2 , Inner cases, such as wine which 
carried out the laminating of the textile fabrics to the front face as shown in the inner 
case for glasses, a circulation tray, an instant food container, and drawing 3 (GESU), 
Or the electrode holder for a buffer by which fitting is carried out to container front 
faces, such as a metal can which contains brighteners, oil, etc., such as a wax, outside 
inner cases (GESU), such as cosmetics and drinkable preparations, (electrode holder 
to damage the contactant with a metal can etc. and nothing be), It can be used also as 
the putt for a shoes insole and brassieres, ******, the field for toys, a document 
binder, etc. 
[0021] 

[Example] The example of an experiment shown below explains this invention still 



more concretely. 

[[] Raw material (a) Ethylene polymer LD/PE (high-pressure low consistency ethylene 
homopolymer) 

: MFR4g / 10 minutes : MT 5g: Q value 6.2 LD/PE (high-pressure low consistency 
ethylene homopolymer) 

: MFR0.3g / 10 minutes : MT 12g: Q value 6.0EVA (ethylene-vinylacetate copolymer) 
: MFRO.Sg / 10 minutes : MT 11g: Q value 5.5 HD/PE (high density ethylene 
homopolymer) 

: MFR0.6g / 10 minutes : MT 9g: Q value 5.6 L-LD/PE (copolymer of ethylene and 7% 
of the weight of butene-1) 

: MFR0.8g / 10 minutes : MT 5g: Q value 7.0 [0022] (b) Foaming agent AA : AZOJI 
carvone amide CS : 1:1 mixed stock of a bicarbonate-od-soda citric acid [0023] (c) 
Charge polyester textile fabrics of a laminated wood : The thickness of 0.40mm by 
Toray Industries, Inc. was used. 

Polyethylene-resin sheet: The thickness of 0.20mm by JSP Corp. was used. 
[0024] [II] The evaluation approach (1) A resin physical-properties MFR melt flow rate 
(MFR) is JIS. It is the value measured by the temperature of 190 degrees C t and load 
2.16kgf according to a convention of K7210. 

M T melt tension (MT) is the value which extruded at a part for melting descent speed 
10mm/ f and the temperature of 190 degrees C, and was measured by part for taking 
over speed 4m/using the KYAPI Log rough Made from an Oriental energy machine. 
Q Value Q value (molecular weight distribution) is a value measured with gel 
permeation chromatography (GPC). 

[0025] (2) Criticism ********** expansion ratio is the value which measured the 

consistency foaming before and after foaming using the pycnometer, and **(ed) by 

the consistency after foaming in the consistency before foaming. 

The average dimension of a foaming eel dimension foaming eel is the value which 

carried out expansion fluoroscopy of the thickness direction and the field sliced in 

parallel of foam using the microscope, and measured the average dimension of air 

bubbles. 

The drawing depth (mm) of a drawing depth Plastic solid is the value which used the 
cylindrical metal mold of 150mm of openings phi, and measured the maximum 
diaphragm depth which can be fabricated using the vacuum forming machine (product 
made from ASANO). 

[0026] [III] The example examples 1-5 of an experiment, and examples 1-2 of a 
comparison (1) It blended by the combination presentation shown in the shaping table 



1 of a low foaming ethylene polymer resin sheet and extruded with the molding 
temperature of 180 degrees C using the diameter twin screw extruder of 90mm by the 
mass do company, and the die, and the low foaming ethylene polymer resin sheet with 
a thickness of 1mm was fabricated. Next, the expansion ratio of this low foaming 
ethylene polymer resin sheet and the dimension of a foaming eel are measured, and 
that result is shown in Table 1. 

(2) The vacuum forming of the metal mold heater temperature was set up and carried 
out to the temperature of 260 degrees C, having covered a vacuum forming, next this 
low foaming ethylene polymer resin sheet over the vacuum forming machine made 
from ASANO (M330 mold), and deep drawing was performed. The greatest depth 
which can perform good deep-drawing shaping was measured without having torn the 
foaming eel or a hole's opening on a low foaming ethylene polymer resin sheet. 

(3) Join The result of ****** is shown in Table 1. In addition, each thing which 
manufactured the acquired vacuum-forming object in the example had the appearance 
of a pearl tone. 

[0027] Except having changed the thickness of an example 6 low foaming ethylene 
polymer resin sheet into 0.3mm, it carried out to the example 1 like the approach of a 
publication, the low foaming ethylene polymer resin sheet was manufactured, the 
laminating of the polyester textile fabrics (thickness of 0.40mm) was carried out to 
this low foaming ethylene polymer resin sheet in piles, the vacuum forming of the 
metal mold heater temperature was set up and carried out to the temperature of 260 
degrees C, thermoforming of the inner case for wine with a diaphragm depth of about 
52mm was carried out, and it was cut out. While it had been maintained good, the 
diaphragm configuration had come out of the foaming condition of this Plastic solid 
vividly, and the pearl tone of the appearance was satisfactory. 

[0028] Except having changed the thickness of an example 7 low foaming ethylene 
polymer resin sheet into 0.2mm, carry out to an example 1 like the approach of a 
publication, and a low foaming ethylene polymer resin sheet is manufactured. The 
polyethylene quantity foaming ethylene polymer resin sheet with a one [ 8 times the 
expansion ratio of this ] and a thickness of 0.2mm was laid on top of this low foaming 
ethylene polymer resin sheet, the vacuum forming of the metal mold heater 
temperature was set up and carried out to the temperature of 260 degrees C, 
thermoforming of the inner case for can receipt with a diaphragm depth of about 
50mm was carried out, and it was cut out. The foaming condition of this Plastic solid 
was that with which the diaphragm configuration has appeared vividly while it had been 
maintained good, and an appearance can also be satisfied of a pearl tone. 



[0029] 
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[0030] 

[Effect of the Invention] The sheet thermoforming object of this invention is low foam 
which has moderate flexibility, its foaming eel is detailed, and since the dimension was 
uniform, also when thermoforming was carried out, while a foaming eel was not torn 
but the good foaming condition had been maintained, it can perform advanced 
deep-drawing shaping from the ability of deep-drawing shaping to be performed 
equally, without inclining toward an one direction. 

[0031] Mostly, the include angle of right-angle extent, and since it can bend and 
fabricate even to an inverse tapered shape extremely, this deep-drawing shaping can 
fabricate a diaphragm configuration for the wall surface by which deep drawing was 
carried out to this sheet surface vividly. 

[0032] In the sheet thermoforming object of this invention, since a foaming eel is 
detailed, the dimension is uniform and it is fixed, even if it does not add pigments, such 
as a mica and titanium powder, the appearance of a pearl tone is acquired. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the perspective view of the ethylene polymer resin sheet 
thermoforming object which carried out the vacuum forming to the configuration of 
the case for ampul of this invention. 

[Drawing 2] Drawing 2 is the perspective view of the inner case for can receipt which 
formed the crevice corresponding to the configuration of a can in the laminating sheet 
which carried out the laminating of the high polyethylene foam resin sheet to the 
rear-face side of a low foaming ethylene polymer resin sheet layer. 
[Drawing 3] Drawing 3 is the perspective view of the inner case (GESU) which formed 
the crevice corresponding to the configuration of a wine bottle in the laminating sheet 
which carried out the laminating of the polyester textile-fabrics layer to the 
front-face side of a low foaming ethylene polymer resin sheet layer. 
[Description of Notations] 

1 Sheet Thermoforming Object 

2 Sheet 
2a Crevice 
2b Heights 

3 Ampul Case 

4 High Polyethylene Foam Resin Sheet 

5 Laminating Sheet 

6 Inner Case for Can Receipt 

7 Polyester Textile-Fabrics Layer 

8 Laminating Sheet 

9 Wine Bottle 

10 Inner Case (GESU) 



DRAWINGS 



[Drawing 1] 



rDrawing 2] 




[Translation done.] 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

EfREFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: __ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



